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zymotic* >) wmwmfrhm 1 *>**»«aic£ffiLT» 1 wtgiMx ^;ftt 
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z<nffii&\z «fc 0 . ±K»*lcfli;iTa!tttilK icffi*p L fri*ijftj|$f& t^fb^ 

1/3 SSL*-. *&ff*S$Hc£ffcT*£ flrv***. «»2jtf>Jg£-. BO»lctt#L*^^kft*/i 

C<7)}ifi5Uc «fc 9 , ±ie^mic/jn^.TM7^(^^<7>'$^!b*#l UiCk £ 0 
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3? 1 <o«fv$SMx -f -v f4«t>7*oT, fi^iiiift^^MtWc * -f -y * > r 
$ tirSif^-lJ. mi (T^ib'FffS^T rn-ya > £ 'M £ £ £ >&& & ft H lc 3im t h £ 

C <?> Hf lc<fc 9. Bif T SBft fl^ S 3? 2 <^ * T ^ V U - v a > % « ft S i: lc . *H 
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Z t 
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2<7)^tSi:, %S«8L, iJiea?3 , BuISt? 1 if «k <73? 2 com It . il*S§&£ 4V L T 

Ml © ic J#M £ *i t <?) £ ^ t» . 

1 1 tic Btiiem 1 *? j: ui%2<r>mi3**n?nm 1 *? * 2<r>^-n^=f- izmffiznrz^ 

CO £ & tf . 

^^fllfiU:: «k 9 , 31 3 $ 1 &£/it? 2 <7> 3£ <0 ^ ft lc 31 LTtfit -5 fctfK II 

. tafc^s 1 feet 2/^2^(5 ttfaori&M* mittessmmM t tc ^- 7 ^ugjc 
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^?&Hfl<7)iim^iMx ^ -y fT-a, fi«jBEMi».-ei»ffnrfiBa» 1 <^«M«t«^ ^ -y rvm 
m i tfommt^w M7f ti2 commix ^ -y ^ t <r> rn.tr -&\z .j: 9 iKgiia«jE-!?i»ff-r 
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Z<o «t 7 lc##EHHtf>«^«Nt* v *tt. * -i v *\z*>^ 

X -t -y * k x 5$v^?ta^)$f L/itltfflViT> — IS. 7 v * 6» <b £ ft £ <* IC 7 
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imm<nmm 1 ) 

a i aim <om i ic*fit*«««!« a -r -y ^co-m^m^^^-t^ia^^aT-*^,. 
0 2 ii^iE<o^!i i ^® i ^iiMx >f -y ^^v® 2 comnmm^ a v ^<r>w^m^ 

m i ikum 2 icfcuT . mm<r>mm 1 ^ is, x =? >m 2 

j£<?ftttjb;$><-#7*3 T-Ibti/:tMi.Mx-f -y l Oh, Aft flJSST k «r * 3? 

l«ffiJS^4. ®2M*!^5. !3S««f 6, S& 4 7, fj? 5 ««JS^ 8 # V 
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12 2 Ic teoiflM ^-(vf*#i0tt, ^ n > M 2 ± ic ff^fiS $ ft £ ® l r > # 
-1 2SlfS27>*-l 3 ICTWJ«*ll£^-3S3|?3iifc» 1 5Tft*«l 4&tf!f?2 5r 

1 6t, :tibll HTIftfS* 1 4 2 oTI»18S 1 6 k Fir £ <?> £ 1$ £ & ? jtt ffl 

ftfcHJSmfii 18J:*f 

*^s&io^fli iTu, ii stum 1 4 2 aruma i 6 i)*mn%mt lt«/^? 
ftxfc *) . mnm\z. m 1 ^mmm 1 4 4*p^a:fe^t, ® 2asmmm 1 6 **fti>iija*j 
£ir-r h * 7 tc^^5 ftx us. 

IT 1 rTS&IBS 1 4 k 1 8 k Ic «k •} ft 1 *>ffi§t£«| M7f22 6*fll^5 ft, % 

2 HT|fl«® 1 6 k Mfemm 1 8 k ic «fc *) m 2 ^t^M^-< vf2 4 2 ft, zft^> 
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m 1 °riftM 1 4 7kum2 ^irnmrn 1 6 a wad a ft^mjucso* < k . c ft bj 

C<75g£|$tcii. ^iW**flS«-f*fc«>lciej»L/i^ *7 ^ <? ft. Xli. 
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[ 0 0 4 7 ] 

13 4 fc^£ 7 ic, # IE «J*> fyf40ll> Si ^fltf^Mx -f -v f- 2 2 k 

. I2tf)i^it«X^ >y * 2 4 k£fj;i, fJJWttflglcfcoTl? i ^f^f|x ^ .yf 2 2 

0 T mm^ltflii X ^ -y * 4 0ttt7i:4,Tv»4. 

ic «k 9 H^M 1 8 tt^fllcg^LTus*', £ 1 5TIAM 1 4 ic ttSGI/jliJMffi U Efl 
ftp $ ftTv**v*. 
[ 0 0 4 8 ] 

hi 2&veu gun 1 nrt^ms 1 4 tiHi»*ij8Piaff*EP*-t4 k 

s jiia^ioiios 1 *smmm 1 4 ^iHHTjic «* 9 ?§5ii§/jfp nisii 1 8 ic^i § ix^ti 
mmmizfa-sL . m 1 ^mm^m* ^7^22 t>*t>vtt&t & *> . mM^Mx 4 v * 4 0 

* y \z ft & . 

[ 0 0 4 9 ] 

_ m 1 ht tarns 1 4 2 rtm« 1 6 \zt\uiaLT^zmmfflw-mEE-&mm-? z t . & 
*>imn.m<r>ft'o\zi,a<T>uftTi\z si ortm« 1 4 ikum 2 asmnm 1 6 vmmnm 

1 8 6»<b 31 §«*is af][cS 2 wf^Mx -f -y 2 4 *«;*- 7#flgfc & *) x -f 
•v f- 4 0ib , t7|ci'|, o 

[ 0 0 5 0 ] 

k % ^ttov&jttini&^m 2 afmnm 1 6 a, urjatf>«7c2;<os§u& 1 sham 
1 4 «fc •? tsaSfftfiFLTSisM 1 8 h-hmn. m-&mm-&mtiii'tz>* 

z^mm-t 2*immm 1 6 ni^ms 1 8ftjeicRoTSfc^icHi»ww*jEE* 
ep^i-^, k . §#*7^ic j:ii2 nri/jms 1 6 frmfemm 1 8 \z ? v ft*, c^^ic a? 
1 sTiftM 1 4 vrnfenm 1 8 *»«b+^ic«n. & 1 <^>mnmm a ^ ^22 6«*-7«j» 

tiolb^ 12 nTtftfllS 1 6*'77f $tlT!2 ^mm^WiX ^y f 2 4 *»^->:Kfl8 
[ 0 0 5 1 ] 

j: 7 izmm^mnB 1 »c*jits«^iatt^ 4 *?au mmizxyftmiz* &m 1 <r> 
nnmm^-i v * tmm\z*7vtmiz%zm2 «i^mx -i v * t^m^itiz «* *> , ^ 

• *7 Jtv^f * C k jb f T§ €»o 
[ 0 0 5 2 ] 

k lisU 1 n-5o 
[ 0 0 5 3 ] 

k=Ew(D/L) 3 18 a ( 1 - v )w(D /L) - ( 1 ) 
[ 0 0 5 4 ] 

[ 0 0 5 5 ] 

^ ( 1 ) 6><bflfl<b ^=5r <fc 7 \z. *immm<?>BWi. ttS, fllttlitfcdiii:^, tfia 
AESCk^^ft^ i±-5 c k **T-§ -So 
[ 0 0 5 6 ] 



[ 0 0 5 7 ] 

mdZ(t) 2/dt2+Kl . 2 - Z ( t ) / 1) - 3 / 2 Z ( t) IkZ ( 0 =F - ( 2 ) 
[ 0 0 5 8 ] 

Z(t) lJBf£ij t T^SEM*^ ^uTIijM^-teH. Ftt^-/7, m[J5ri/j® 
[ 0 0 5 9 ] 

m 1 ^IMiMx ^vf 227US1 srfm<i 1 4 ottta TH < , <H ft- * SB tfi 

2jT-«bJ£g-*£ * 7 Ic^ff 3 tlTuS. *<r>Tzih. m 1 RTfflftlBiffi 1 4 £ 31 § jAtH^lcii. 

[ 0 0 6 0 ] 

1$>J£f£. m 1 5Jlfl111S 1 4 ^ttllCT* 5 --7 A ■Crtfi|5lC/3* s 5 0 MPa, T > r$ 7 0 
GPa. #t 7>J£0. 2 5 » «« 2 . 6 9 kg/m3 ) fcfflm JI$ttl2Mwl 6*2. 5 M nu J? 2 
D ft* 0 . 4 M m , ^3 1**5 0 0 /»m. MM * v ~f g I 6* 0 . 2 M m <n M . 8 Y* EP flD ■* 
0 . 2 m s T'li 1 nTififtli 1 4 tt@J£S« 1 8 ic^l § 
[ 0 0 6 1 ] 

H5&. ^(2)<^jif^^^^^^v^T, tiirtipc^^, ft Hi icg? i *immmv>m%.mmfr 

h<»ilW.-£7r, L fct^Ts uf £!J 0 T*B$i/jlIJ££ EPftn L 1 HJ" W ft iff £ffc<oifi 

■isa^^TK l tz %><nx'. nm&w.ij*o<r)W;mi$. isss i 8 tm i ^namis 1 4 
ft4 1 /z a m. ~% -t o 

[ 0 0 6 2 ] 

H 5 lZ7f.~t £ 7 ic. 0.2m 1 5Ti»1t« 1 4 fSlltl 1 8 lc^|§iA*nT 

L£fc*oT, z<7> «k 7 ft ^> f > ■ rjft*%K«i-tsfc» x **«»£-t*?j&ft 

fl5^s*ifcrtguicsiasra*^^L. *m + T<?> ^> t jt^x. 2 5^^ it 

ft-5«fc7lcLTU-5. 
[ 0 0 6 3 ] 

ic , mi <r>m%&\fo y^A *j * <r> * 7 Hif^ [c o o t tftflB "t -5 . 
5$ ( 2 ) * <b * m •?> * *■* 7 ic s ftij»*jE*^ •) . B8i»^i%«ppft-r*ia:, t? l ^imiitt 

la^^HEift^i: L, 7C <?> ft « »C « 7C -f 5 . L L , ia ft ft* §§ n £ #> N Jt^BfH 
l±*>^B#J:')^jI<ft.5. 
[ 0 0 6 4 ] 

0 6 \$m 1 "TI»Mi:GgS«Sfc**»ttLTv»*<iKT, SBIA KKIflPttJES * 7 ic Lfc^ 

El 6 lz9jk? j: 7 t, HI HTiAIEfii 1 4 i: II£M 1 8 fc *^«|LTu5fiI^ll 0 T 
»«^3*«PI*-t*k, i? 1 oTIftM 1 4^fiia^^fl7C^tLT. f]IHfia^0.2Mm 
^ k 1 . 6 m s (*3 2 m slw^HSTfijSLTl)' •? . *>Wift<7) 0 . 2 m slcJt^T^ 1 0 -fgg 

c«fcA» i <o««a«x -( v f 2 2 eit-ptt, mmt^ it^smx'^. mmtynmm 

t ft ho 

[ 0 0 6 5 ] 

iXfC, 12 coH$\$|M* -f -v f- 2 4 ft ico \,> Tft IJJ-*-*. 

I2^1tiix -f -v *<r>m 2 rTIAU 1 6 tt, ti: fa 7j T% < ft -5 =k 7 ic^fiS^ 
tiTv^. I? 1 ^fMaix-f vf2 2 t(B]cff^^5XiA«ffiici-^ii^iciJ. Mffl^ 
t'^g2t*« <tftttJ:< > HfcSU 1 ) ft»«b tt*a^a*» < "t £ «fc 7 ft nTDiltt^iifiiS 
IC LTiJ:l>. 



[ 0 0 6 6 ] 

Mz.it. ® 2*i$mm<7>tm\zT ji (nmmtivs oMPa, rssz ogpi. 

* T V > Jt 0 . 2 5 . mm 2 . 6 9 kg/m 3 ) £ ffl m W It *l w 2 6* 5 m m . j? 2 D* 1 0 . 4 

c^m 2 <?>mm^tjsx a v ^x-it, ^ij^-Ji^iflz.^^^^ (y v + Lsruig^-h m'2 

[ 0 0 6 7 ] 

ffi^liia^ <fc ^ ^ 2 ^mnm<r>\ttotl<r>1ib*m. < , $ «b Ic 9*> f > r^j fc H u fcto . H 
7 fc^i-«fc 7 icH 2 STi/rMttE1rll§i/j&T*i!gi7j L £fc*<b x & h <r> -ft g£ £ ft $ 

if 

13 8 ic^-t «fc 7 Ic „ 0.2»sHrtt. S2 HrgftMaM It 0 . 1 6 n m (#5 0 . 2 
f m)i:lL, 5 ^icia 7 lc^-t«k 7 ic 1 M s l^rtlc f]aH-feS<7) l . 5 m m^iiiSL, £ <b 
tt-n'-ya-h LT, 1 . 5 /* s X-m±^itL<r> 3 m m. 2. 5 m sT'f fiO ^mftfi 
iTS o T < -So 

7 (cm 2 ^mmmcr> r> f > rfcflJ^fclH ❖ ic 1 . 

5 ^m^fillciRlLTu < s 
[ 0 0 6 8 ] 

!Xlc, W±co J: 7 =5rm 1 ^Sllix ^yft!2 com^^M^ -i -v i: 

E| 9 (a)lCTF-f j: 7 Ic, *¥EW<nnf\ti!kM x -f -y ^^^-7^flJtt, 3? 1 ^)«^fiSttx 
'^22*'t7, 12 *>«m»« x^vf24*«t> ft Jig kioTv^. o £ >) !g 1 colt 
M7f22 ttfMfflliajEfc* 0, S2 aoflSStftM M'Vf 24 Ic ttflJfflllS/** flJ/jn L 

, 9 2 aimnffi-smfenmiz ? v * ltv>«. 

[ 0 0 6 9 ] 

z*>tt»*<b» » i -f v> 2 2 icjBft#jii*jE%Epftir* i: , m i *imm 

(b) ic <fc 7 Ic SMlSlffl * <v * at * > iKm t ft 5 . z^h§, 5fc IC j& t £ J: 7 IC . i? 

1 <^m%mm * 4 v **>gn ^mmm\t. 0 . 2 ^ s *>?sii?gi § a* -ri^-u 
0 . 2 m s t-€^^ ns. 

[ 0 0 7 0 ] 

0 9 (a) St V (b) ic^-f i 7 ic N ^ 2 <?)mmiSIMx -i y ^ 2 4 It. Ilwf^Mx^v 

* 2 2**^7««*»'b*>tt«^-o]')»i*ji«ttJBic*si»Ttt. s ic m m m m m jbe * eu 

[ 0 0 7 1 ] 

0 1 0 lim 1 ^«fU§Mx ^>fiI2 ^ -y ^^o 5]-^^^^ E£#ttT^ 

L t<30T-, ft^ 3 1 ii*m 1 * -f v 3 2 2 Mvfw 

mi i (a) (d) a§Bf *jk:4jw-s» i co^m^wx -f 7f*vi2 ^>*mpjnsx -f -y 

*%B3^)t^iiX -y ^^^->^flMTI±. m 1 ^t^iiX -f -y fRVl2^1MS 

*) . t l=iffilftft!l8P«JBEit>*6P/in$ nTui. 
[ 0 0 7 2 ] 



m$hfflwmi£-£ o ic-r* t , 0 1 0 ic^-r=fc 7 sf^jt 1 («o. 2 5 n sHc^^t, ft 

2 cof^Mx -f -v * 2 4 coft 2 STt/jMcoftffiii 0.2»mi4i, ft 2 coMtSIMx 

-f -v *lJ?»jjMft LT ttm\z% 
[ 0 0 7 3 ] 

Bf £'Jt2 (#3 2 ix s)T-ti. 12 com#\f$Wix ^yf 24 co ft 2 pTtmffico -g g atfJSH ft g; 
co 1 . 5 m mMT-&£ A*, ft 1 <o®mti«(7s A -y * 2 2 co ft 1 5J" |7j It « 0 . 2 n mcofi 
Mtc^L. ft 1 <OlSM$ttJStX -f '^2 2 ^ttT^+^&T ^n-y 3 C £ 

Bf £ijt 3 (H 2.5m) iCiJUT. ft 2 co H m t$ to* X -i 7 f 2 4 <oft 2 oj-^ig^ii, 
'vffilC, -t&fc 0 co ttifi ICS o T < § 0 

[ 0 0 7 4 ] 

3cou#SiJt3 JcfcuTtt. mi commtSIMx -v f- 2 2ttHlcm#T + ^*T-fVL- 

>■ a y&muLrz^mt #otv">3£#>, cco^^c^t. ft 2 co-gmt^M* -1 v * 2 

[ 0 0 7 5 ] 

$ < ioTo^fcft, tcm.ii \z-$%> ztz **t-s •&<» 

^co ck 7 \z LT . #%BflT-«ft 1 contmfifnii* k»2 wf^tiix k fcijfl 

-5. 

[ 0 0 7 6 ] 

Hfifcco^fjg 1 T-ti, EI 1 2 (a) ic^i-J: 7 »c s HE*® 6 2 & WSJWiMm 6 4 **¥fr ¥ 

mm 6 o T-$§/£ u rzfr. 012(b) \z^sk-t 7 iz m&mm 66t est « m 

6 9 colH^nT-LTti ivi, 

"J'lftm* i: ISII i: )b*Mft^- h Hco^-f *l jbv aX « M ^ lc Mft £ M L . 

[ 0 0 7 7 ] 

2 >b tc5j||)fl:ft t LT7i 5 -^^^I5ijic#(f tzti*. A1T& < i: *b ft!l £ /I fj £K fjx 
t*Mo . Ti. Aik CuTtJ:<. * ^4|*fittfl-*ffloT ^ =fc 

jt#T-*>oT^ J: < . <? "blcJBEHSafc^, ff^iet!£-&-; Slllfft B^M * * 7 M£ 
[ 0 0 7 8 ] 

[ 0 0 7 9 ] 

ti»f^-r«««««x ^ v f- coffin hit* -So 

0 1 3 Jc u T tf\li M7f 70tt, x =i > -S^x 2 ± lc JF^fiX 

7 2&7S2T>*-7 3ICT. M^^HSft^o^^^ ftfcl 1 5TlftttS 7 4 RVI 2 5J 
ifl*ffi7 6i:. C ti <b co ~5imntik<r> m \z Bf& 2 il , § ~5iW]Wfe<7>m 5 «k ») 4j J? < 
fiX^ nfcHI^'ii«B 7 8k$#L, :tf)@£ti7 8 IC ft L T $ 1 ««« 7 4^V^2BT 
I7j«ffi 7 6 a*¥frl=ffi£fflBt*'fr LTJ&jS<? ttTo*. 

[ 0 0 8 0 ] 

m 1 qTIAM 74k 7 8 t co n a S * JS |ft -t £ ft l rTIAM 7 4 coa^«Kif"I 

•) . ft 2 HTiftllti 7 6 kiSfi7 8 t ^> W l« tt S*ISift "t * ft 2 RTiftltffi 7 6 coft 

ft 1 74t 7 8UI1 ^«fl«Wt x -f v * 3 ti » ft 2 



m 7 6 1 mfemm i s t x-m 2 ^iimx <t v * 6*i«snt^6. 

[ 0 0 8 1 J 

m z. If. SI PTiMflB 1 4^i«li, /V $ ** 2 . 5 m m . « *» 0 . 4 m m , ft 5 fc* 5 0 0 
m m. H£tt& mT-£> D , 12 HTift«ffi 7 6 tfUfctttt „ J? $ 5 

*tm. AM ft* 0 . 4 m m . I?i)'5 0 0 /tin, HI ffi £: <0 ^ + y ~f ft* 1 . 5 n m *£• £> -5 . c 
<r> J: 7 &ff^T-&*UJ^fl&<Off;;fje 1 |g]tt«oft5fflisftJ|i*1r"**. 

[ 0 0 8 2 ] 

w^>ai^^«^«tt7. ^;f70fii. mi ^mmm 7 4 ftz/s 2 *smmm 7 6 

[ 0 0 8 3 ] 

* fe!f$lci^ilT^ 9 #£*5#-*--5ft*SlLAN* £r 60 r > ^ * 9* A /<- x ^ ^ ffl DPDT (Do a I 
Pole Double Throw. 3R*3RS:) X A v * \Z ffl u £ Z t jb*T* % £ . 
[ 0 0 8 4 ] 

El 1 4 x -r -y f^-J|lfiif«Mt« v »j 3 >||i^M0T-J)5. 

13 1 4 (C7^^-^ V n >3£flx 2 It. > ') ^>SM\Z , lyXh JSfc&ffi L , PlfS?^ {r ^ 
9-yxm^tL. »«xy*>*rft, l^HJIJU WSPttCJ&rtLfcfc*)?* 

[ 0 0 8 5 ] 

v n>^^2 tea. ar i Briftmffi*m^6^o^3is-rs/!:*)^-w<?>s 1 ms 2 t . 

m 2 1 6 ~£®%.fr-omm-f 2>fz#><r>~tt<7>W, 2 mU% 4 4: , a^^jffijftj^fclK 0 

tii-rfea6co-M^S3 EIg&8 6 E^Uffi 1 8 fcjfeifc-* Z fzibnm 4 0flg|5 8 8 i: **Jf?/£ 
$ tlTu 

[ 0 0 8 6 ] 

13 1 5 ttftih* #7 *<r>ft-WimX'2bZ. 

&it*'<-#7 x 3 ttiS^T-*> *) , y 'J n >M 2 1 HQ S(5 8 2 » S2tHgG84&D r 
S3 M8 6 \zftmLrz*tl?n-tt<r>3Z&& 9 2 , 9 4 , 9 6 U^5. 
[ 0 0 8 7 ] 

13 1 6 (a)ft£ (e) tt c <7>mm.®M x •< -v * <?> WitlS 13 T- $> *) » (a)ttEI 1 4 *>B-IM§ 
CWjC-TSBflBBlT* 9 . §®!jiHiati (a) fc 15 - (?) Bf BB * ^ Bf Eil3T-* 4 . 

li K 7 'f i •> f > / L , n^«ffi 18, 13 6»yS6 Hffi^^f 9 ^BrfftZ ( 

13 2 & Z/m 1 6 (b)#M). 
[ 0 0 8 8] 

>Xlc, ^^hfHttUlO2«»)jiL(0 16(c)#«a). c<7)±raicAlH^ X^' -y ? 

vickH'Hi'Vf^n, II oJ"!m« 1 4&VI2 Hririt® 1 6 *Bf&t& (13 1 
6 (d)#M)o 
[ 0 0 8 9 ] 

^ L T , L-y'XHl 0 4&V!ittll 0 2«7- 7 Xv7yy>7t J; |)»JL, Si 

«ria«ffi i 4 & ^s 2 ^immm 1 6 o^^ii^^^L, ajEsiBrtxa^ A^ia^s 

it^7^*-^7 X3 t x 'J3>SI2 tEril-S (13 1 6 (e)#JR). 



[ 0 0 9 0 ] 

C <r> j; 7 Ic LT . II ^n/jM i 4 j& 2 «Ti/j«« 1 6 J: 7 ft SP JK Ifc tf> * ffi 3i # <fc 
[ 0 0 9 1 ] 

0 1 7 tt£fc^»l»2 «>-«%^-*«l&«iftia?*>S. 
*fg$»&*pfrS<7>J£giif WJUT k fttui =k nm^mm 2 T liffltt fi5 le I j: 7j £ rt; £ 
[ 0 0 9 2 ] 

Ei i 7 icfcuT. mm^nm 2 <?)tMMx -1 -v * 2 0 0 a, > v =j 2 ±ic;m 

3titSlT>*-20 l*Vl27>^/- 2 0 3 fi«4i£*^if^tll 
STIl*tt2 0 2, I2^'ifi 2 0 4 &V8 3 rTIAM 2 0 6 *1rL. & rT^IM \t * fi 

?*igfts a: *» j: 7 ictf/&2 n. s 2 nri/jus 2 0 4«a:fe^ii» 1 *imm.m 

2 0 2 &VI3 5TI»«S 2 0 6^«fat|j;^ t%<»rft$*l. if? 1 Rl"i&««2 0 2 <7)\Xia 

-Ji t m 3 -osmmm 2 0 6 <r> vxn-h t it m- x itm ft o t^ek $ tix us . 

[ 0 0 9 3 ] 

El 1 7 fc^-tfJTH. fl^A^J^^f k-tsm 2flfflf 212k. <l fcB *J ifl T fc * * 
S4SS«I ; F2 1 4 6««Sffl^ 2 1 6 k£#L, SPOT (Single Pole Dual Throw. 

£ Ic ^ 3? 1 MS^T 2 1 1 k m 6 HSffiJUS? 2 1 6 k 1 nTi/jM 2 0 2 <oi$lc . % 

2nmm-f-2 1 2 ussisf 2 1 5 k 6»® 2nri»««2 04^^. i3tMf 2 

1 3 t!4tIBf 2 1 4 k 3 RTtaiiffi 2 o 6 <7>Jfft c Jf*fi£ 3 tiT is *) . &MiKmc 
li-eai-pntt®-*- £ k ^f^lclf ®^^E|J^D-t-s f-a6^^iJ{aJ«/£ilS*»m^Hj^ic * 
o T u £ . 

[ 0 0 9 4 ] 

El 1 7 Ic^ttMitSx -f 7f 2 0 0 T-IJ, »'l atMMM 2 0 2 k % 2 qUAUt* 2 0 4 

k \z j: •) « i ^n^mm^-i v ^^m^^n. m 2 ^smmm 2 0 4 k m 3 2 0 6 

k ic «fc 0 I 2 <7>m5\%kM* -f -v * tiT us. 

ft*?. 0*LT^ftv^»«^j8«^ 2 0 011. ftit#'*-#7 XT'MfctU M 

liffilSLfc^ -7 AtfXTftiiXttWjEETlcfcftStiTi**. 
[ 0 0 9 5 ] 

mi ^mmm 202^^13 nTMffi 2 0 6 ic*M^ic^^Dr^ftm 2 htmie 

2 0 4 wffllfElftRtt, msa^fESif WWTk ft -5 * 7 lc«/8 3*u FfrS^JEgnf W?oT 

[ 0 0 9 6 ] 

flUttflrSa*>ffiSBf IB* 0 . 2 m s k t*itt. EUrKWR* 5 MHz Ja±£ L ft it ft lift 
"b ft U„ 

S#falci*Bfli-£ i: x ±ie<7)^(l). iU2)£ffluT. S*E!lftffl[% 5 MHz let* tzth 
ic U . fliif, 5Ji/im^<^ttMlc t^5-^a ( fl§Bf57]jb* 2 5 0 MP a. ^>r^70CP 
a. # T v > tt 0 . 2 5 . 25 £ 2 . 6 9 kg/m 3 ) * ffl o . Wttk tt« w 1 m m . J¥ 5 D** 1 
0 M m. 3 L** 5 0 m m k -f*U£. HItrStt«tt 5 MHz fc * * . * fcS-HTIl!i«SBB^SSH[ 
IJ2. 4 jimt LTv^„ 
[ 0 0 9 7 ] 

_ m-^m\z \tm 2 *imnm 20411, mwikmizz>^Tm\zm 1 ^mmm 2 0 2?kumz 

rT®jS*$ 2 0 6 tfou-f ft^kt^Dicg^Lt^MS^i^i, o * •) . HMx^ 
•v * 2 0 0 tt. I! ^IMMX >f -y *Rum 2 -f tf)v^nt»*«*>tt 



[ 0 0 9 8 ] 

mi 7 iz^rm^it. m 3 ^m-mm 2 0 6 iz mm mm-ms.* earn lt, %2*immm2 
0 4 3 prims 2 0 6 tttit^TittXttgi^&LTv^. ®2*$m 
mm 2 0 4 jkum 1 art/m® 2 0 2 ic ii se t/j *u ^ m s ^ en ltu&u. 

[ 0 0 9 9 ] 

13 1 8 ttm 2HT|/j^«co^-fe^^^-l3T-Sb-6 0 

in 1 7 fc^-r^sfl^fli*^m3 ^©,^^2 0 6 <7>%gmmwmi£* oi:lt, mmti* 

'1 - t> 018 ic^l-ck 9 IC I25rim*2 0 4 tt-?-*l§^M7C^lc «k ►) 

ls!Kl«T^ 1 nrSft«S 2 0 2 i: 9 ^3 5TH«ffi2 0 6 fc<?)ffl*Js!lft-t*. 3 <r> t B . r> 

[0100] 

MfrJMff £Sg 3 SJ'M« 2 1 4 IcEPftu LTuTSi? 2 STM* 2 0 4 i: I 3 ^ 

im&2 1 4 tHiiLTuai*^, mot. mz^mmm2 1 4 iceh^lto^, 

IEi/j3;iJMj££ 0 let* t la] if ic . SB l Hji/jiaJi2 0 2 £gBf&fM8P«JBE* EP fat -5 . 
ccofc 312 n|"im«2 0 4 «. fcv>|f faflk: «k >) 1 STITjSJI 2 0 2 7? fa ic S5 if ic 
L . 3 "o »c ^ 1 RTift«ffi 2 0 2 k ^ 2 HTtmffi 2 0 4 t ^ Fulic lift < j&ttfl ic «fc o T . 
ffittflSlcH^ttfaflfcEF r>% 1 HTiftSS 2 0 2 *>*. JSffllcf&S LT» 2 oTimS 2 0 4 % 

Si^wf^fSHS^ >f v *\ z jefttf. <KHtm£E4ft««blSi«lc * -f -y ^ifi 

*tT 7 Z **T' § -g. . 
[0101] 

tz*>T-. ®^frcn>mmT-mmmffln)£frwija2ti%^w;miz%ti\z. m2^m , mm2 

0 4 &m 1 nTiJUItffi 2 0 2 X lilg 3 nrift«* 2 0 6 C57f 3ftf, 12 RTtftlB* 2 0 4 

z(r>m2 tfmmm 2 o a ^^^0 <n^m^<b . mmti-^WMLxm 2 ^mmm 2 0 4 % 
m 1 ^mmm 2 0 2 xitm 3^s$hmm2 0 6 tgis £&fc*>ica, w^xmmfflwmKt)* 

'^k44. -hie^qTim 4 4 V^EPfat S I? fc f -5 . 

[0102] 

znrzdb. ±.m<?>m 1 ^immx ^ -y urn 2 ^mnrnm* 4 v *<^u-r *nb>% * 

>tt«lc"r*fc«>lc-, 5rimMlc*fiE%E|J7jn ■£ S 1*^71 T- 14 & < , 8>J^>SRiA 

ffl £ 2 5Tim«* 31 7lCt4. 
[0103] 

mx.it. m 2 ^smmm 204 cft*.Tm»i*jE*>w»ic ± 9 titsi2 Hr»#*att 
. -«>»2nria#*»«3 5rift*tt2 0 6ti5^ofc^t, $3nrimii2 0 6 (cainfwiv 
*j±^ep/]d LTSf«7^ic * 0 % 2 °im ft* ? v f» ( 12 Drift#^«jBE*«p»-r* * 7 ic 

LTtin. 
[0104] 

3 5riB/jM 2 0 6 IC3I§ &A,?fcHo. ceo 3? 2 °TSft1gS 2 0 4 £ 31 § }A A, £ i: § ic f? 1 
^TimS 2 0 2 Xttl3 HTKilBft 2 0 6 C5Kifrft!J8P«JE*e|JflD-*5. 
[0105] 

CtfOff/SUc^titf. 1 1 oT|ft«S 2 0 2&VS35rittf 2 0 6 lcEP»D"t *Bllft*JBE* 
[0106] 



*^sfe<?)^/»<?>«^«»tt^ -v *iz&^x t . mm<r>r^m\ tmn\z. mxnx 
*art£ir-t x v *T'ffl®.$ *itos ft*. *njte^ji?fl8TW[» ^m<nmm 1 

m 1 ^mmm. as 2^mw.mt tiz * -7 vtn&iz 

[0107] 

-tt£i>%, H 1 ^SfiS® ft^ffl'b ft><?>^M □"T-IIIH'Sffife 7 y * f -5 £ a . Mftjgff 

a*** n*^ t . »irt«i*«, »2nrft*aii, i4Ei»*«T. a&i&a 

rzihiz itm^ m a &&m!£-£m-t * c t \z & z „ 

[0108] 

13 1 9 lc«lll§*?§f&£^i- ck 7 ic. A^Sf 3 0 3 t . 2 i <?> ft tl ffi =F 3 
0 1. 3 0 2 i: *ITU£. 

Art^-7 3 0 3 a. £JttiaHri&1B«3 06t, JiirtJIST 3 0 1. 3 0 2 tt IT 1 <r> ffic life 
^l/jM 3 0 4. 12 la 3 0 5 k tlToS. C^Mlifa^ 

mmmtm i tezu%2<n>&ittoi$mmm<ni3tot)i$wtt®izm% t ) . a*a£&a. sue 

1 k (Utile afa^ff^. ttftfttt* v ^TdflPnTflETA*. ^1^**3 0 4 - 
3 0 6 lis hg&3 1 OTSffitSSgnTi^. 3Efc3T 1 <D ffic ttfaoTimffi 

3 0 4 k « tf tanTim«3 0 6 fc ai!«S3B3 0 7 6T? \z il^S 3 tiT u & . Utile, ffi 

tifeHrf/j^ffi3 o 6 tm 2 <7H&ixto*smmmt \tm%sm3 o 7 ?««»k:a«<* *it^§ 
. zh\z, m i <r>&ixia^mnmb*&ffinft\zmiiLLrz}i%izmM-t zm&t . mit^^m 

Si 3 0 6 6***^|SHC*fiLfcBRlc-ffl5fl6M|-t*««kK: . m 1 ^IS/HM 3 0 8 ft'ff* 
g|!WT'l)t^ilTv^. m 1 <O0£M3 0 8 k % 2 <r> m^^ffi 3 0 9 k a^Mlcft^ 

$nTfe •) . M*iiiimmKjic + ^^ii^tiTfc *) . misto*immm3 o 6 tm 1 it a 

I2^)l£ii3 0 8 . 3 0 9 k i'gft L&v^ffi •) tt » 3T 1 <7>0£m*i3 0 8JkV%2<7) 
@S«i3 0 9<7)T-fVU-v 3>tt + fl-fc*lTu3. 
[0109] 

iXlc, x -f v *<r>m^mft\z^>\->TWLW-t Z> « *m&<r>Mmit. SPDTx ^ 7 k L Til 
fflLTu*ft». SPST*-f LTfcfflfflTS*. A^jSf 3 0 3 «b L fcflt^* {tS 

rtasf 3 o i ^ajrt-tsrtsaouTiatv!-**. sarfaHriaiaffi 3 0 6 1 cofia 

te^smmm 3 0 4 raic^gp^-b^jii-fi-^-^ep^n lt . ariti k outturn a 
it. 8*«rt*fE£<? 1+* 11 co&it^mmm3 0 4 *? * umit^mmmz 0 6 a 
. niffiMiTyifiiicgi 3 &*tu ssajaoTift«S3 oeui ^>f&aiaoriflm«3 0 4 a, 

m 1 <^ll^*S 3 0 8 ti«L, mmi£nc*S£-L. At^^^ 3 0 3 ft* ib A2» LfcMli, 

saianriflniffi 306-11 <?)i£fi 3 0 8 - m 1 «offi«*aBriam)i§ 3 0 5 l . tts 
rt^T 3 0 1 £*£Tairt 5 tis. im«icjijrt«J : f302^ajrtt4i8^-a. m2^®aia 

HTKl^® 3 0 5 kffiKflanrn«S 3 0 6 %S«^f^lcg|§E^. ^2^m^*ffi3 0 9 k 

nm. m \z ^^iiuiu. 

[0110] 

tfne i2o^ffiux, x -y mm&mftiz'o^-zm.w-t 0201111 9 <^A-A' 

^BfH^^n^tiTr; L fz t <n T- 3h Z> . Bf $ij (a) (c fcv^ X > S 1 tl2«iffJa5J|f|3 
0 4. 3 0 5 a * 7 ft Ag fc & 0 t *? . HS a te «r 3 0 6 «7^^ > m 1 fc «fc V 

m 2 <7>®%.mm 3 0 8 . 3 0 9 tmMLx^z. z^mmx-it. m 1 1? «k ^^2 wftaja 
5TiA«ffia^7^flgk ioTu^f, -fi-*f aM2 ntus. 



ep/jol. m^^isa. mmti&^±$ -it -5 t . mi <r>mxta.~5S$im$k tm 2 ^&it^ 
mmms 04, 305a. M^ic^ia^m. m 1 co&it^mmm 3 0 4 am 1 <o 

©£M3 0 8 t> $ 2<r>&\Zto^m , mmZ 0 5 a. 3*2*>IIIj£««3 0 9 kfftfni 
Jtt L . IMfitl^ti. 1112 cofcaiaBTf/jm-ffi 304, 3 0 5 tSlfeJ; 2 <o 

mfemm 3 0 8 . 309 ^*ft^*i<7>rt)$;i-.z>«ffi^v>ft < t i,-u<7>mmmiz a. 
[01 1 1 ] 

m 1 . m 2 <n&\t hoi mmm 3 04. 305 ttttto*ja«/h£v>fc*>, 

[0112] 

&ic z^>*>ttj»6»is> x ^ >y *-7 \z-t zMfttmn-t ho *y#:mx'&zmm (b 

) iCfcuT . mi. S2 *>fficttJanT»*« 3 0 4, 3 0-5 J5J: VflSttfanrifrWI 3 0 6 5 
V;fLTo4Sfii*»j|t«t, afe-/j(C J: •) , mi. m 2 <OfittfaoriftM 3 0 4 
, 3 0 5fcJ:VSliia^ifi3 0 6li, ') ') - X <* ft x g & Jg^ * ffi 46 -f % . 
[01 13] 

Z<r> t § . «*a/j6*38i^ttJaRrfft«ffi 3 0 6 ttffiMT ^ V - *3 ft* 3I*S§&3 0 

7 a i is 2 n&itte^mmmz 04. 3 0 5 ti^^jixv^tft, mi 

. % 2 iOi&afeSTi/jm^ 3 0 4, 3 0 5 *±7? a g| § ±tf * 7J t ft 9 . IlfcJ:yi2^ 
(ft a HrifliBS 3 04, 3 0 5 tlli: 'J '/-xt^ct^ry xsts. Bf£iJ ( c ) 
[01 14] 

*fc"f*a ( d) a&^T. mixto^mmm3 0 6 a*§ < --rt^<,», c 

^5 fc § ttg«SSS3 0 7 ~?ffi£r2 ftfzftS 1,12 co<& If iaHTIAU 304. 3 0 5 < 

~-h-tzz t-zmik-tz, z t icft*. 

5 McRf£!) ( f ) icfcuT. S5»iaprift«« 3 0 6 ^[H^HM (I lfeiWlS 2<?)1£ 
*<i 3 08. 3 0 9) icHoTSttC^^^'Vfttllfiv^ 
[01 15] 

C <jo J: 7C, ffittfaHTIftttS 3 0 6 t f? 1 fe «fc Z/I 2 ^i&aiaHrt^iti 3 0 4. 3 0 5 
5il*§g&3 0 7 Tli^f * C k Ic cfc *> . v a.- h 5$iJSx-S . {BjataHTift 

mm 304. 3 0 5 6*«k •> Ma 'J 'l-xf^z^Ty xn^ct jb*RT i: ft*. 
[01 16] 

13 2 1 ic^-f J: a. ^SahLBTSftlBS 3 0 6 5 5 v if&m^f^h ^co^Ma 
ic J; 9 . EP fin 2 ft.-f ic - x<? ft. S £iM5^T. HI 2 1 ( a ) cvttmt ft -5 if 

f-s^ns. c^ttflgfcub. Bii>a5riti3 o 6 17 7f t^fcAi:, isi^mM cm 
i «k vm 2^)i£ii 3 0 8. 309) a gi a &t? fc» ic a , m^mi±*m-t%. 

z^fzib. If 02 1 ( b ) <r> * -9 ic. mi. 3? 2 *>ft ttkHTI&*« 3 0 4. 3 0 5 5 
(Ilfci^g 2 fiom^«iffi 308. 309)lc^|§3Aty o z<r>m. Mltto*! 

mnm tm 1 . m 2<^&it^mm.m 304. 3 0 5 tais$nTv^^T\ ^afaqr 

»*«3 0 6 ttSffi^filtlEtt-t*. B»*^ttffil«^-2tfek:ltl!|-t*fc«>. iS lite of ft 
■SS 3 0 6 *g| § iit?fe«)a^Sft«JE%ffitT$ c kjb*TS*. 
[0117] 

t Ac z <7? Mft t* «t . ma^^i § 3A*«jEiiiric ft <b ft^jf^-a. mi. m2<^i&a*a5r 
mmm<?>%\ § jaa^ w 'j-xt, ^ajaarift^^i^ii^-jgiftT-^ »)in±a. isajaHria 

«<S6*JSftlR 3 tl , IS if] co m H 7\ L . ^fffl<?)^| § E^^JET- 7 */ ^-t* C t b'al&t ft 
[01 18] 

3 *ble. jg$Sg|5 3 0 7 ic «k oT. 3l$S5 n/iSSttianrKKS t m 1 . S 2«>ftfftanrift 

««<?>«[^«jiBtt, ii^sg^3 0 7 c^hx »> ftafiaic * 0 -*yap-r* c 1 6*^^-?**. 
WJttfcuissttfcnriflUjia, ^^i^icfev^T. -ti ft^iHT-jg®) Lxv^^T-aft < 



B < 5*vv^^-i: -f5r^^, 0 2 O^Bf M ( c ) T m It 51 |A« ffi 3 0 6 

* ') -xi-^^ic, ^?:T-i& i . m2<7)&izte*fmnm3 04. 3 0 5 Mv;-^t 
£ c b ltuj. j*ics\-^ni/j^ia# $ n^, z tiztci . m it h^mmm 3 

[0119] 

i#tc. jH^^i; ») fto, ,K a Kg&3 1 0 MT-51*S L TzM^lt , ig6SSK3 0 7 >b*&u 
£9. 3? 1 . 12 <7> ffu* te^TMffi 3 0 4 . 3 0 5 *"J 'J - xfs^<?) 

[0120] 

^mn^m^mm^ a v *\z, mam^\±X'm^^^nm\zty ■ *? -t z z t^x-z 

s RFMEMSX -f -v * s If JCWMTW 9Si.*S*-t*^i»LAM<: 4t<ot>t+ jr-f t- 
-f ffl DPDT (Du a 1 Pole Double Throw, jRffijRja) X -f -y * ft ir »c T'£> £ . 
[0tS<7>ffim£lfcBjn 
[0121] 

[0 1 ] mm<r>mm l icfctt 5fMlMx -t -y ^^-mtes^^i-^g|;|fJ/£0T-*> 

im 2 1 mmnmrn 1 1 wf^iwx ^ -y ^Rum 2 ^mmM * -f -v ^ss-g 
[03] 0 2 \z^-tk-mmm-z?hz>« 

[0 4 ] *%Dflco«rv^M^. -y *^finjlH]g&0T'<fc-l>. 

[05] ^iAic^ 1 tfMmm<7>i®few.ffifr ^^ei, *niiicBf Ltix-ft^. 

[0 6] mi ^smmmt sssit m ltu s-figTSGiftiijMff ^ * yiztrz 
nf 1 ^ffjMfts:<y^^j£g£^t-0T'£>&. 

[0 7] ir? 2 wimmx^ -y *tc±>t+£ m 2 ^mmm\km.<n)^n.m^^^mx- s> 
■a, 

[08] m2 ^mmm&m<nmmm&*^? 0 7^1 msiut^js-s^^^^^l^ 
[09] mn<nmm 1 ic ^^mmt&t/ffx ^ -y *<r>*>vtmt * -? vtmt ^mss® 

[0 1 0] mi <^*fv^Mx A v * t m 2 <o -f -y ^ <o HT ifi « ffi jg <o ifi « 

[011] ^Bftitcfettsm 1 ^ttfvM* -r -y fsyi 2 (vmrvmrn* 4 v *<t>wi 

»*^«@KT*Ltgn?J»'), (a)tiBftijo. (b)ttBf*||tl» (c)lJBf^iJt2 , (d) li 
Bf£iJt3 4iLtf?*4. 
[0 12] ¥tT¥ffiS«D«ffifcffiffi^<*>M<7>ffljifc^E|T»&.s. 

[0i3] ^M****¥7jraicM ft-*- ^ *eo«i&0 

[014] l^iMX -f -y ^^-^e^^^ff^^t -5 v 'JnySi^^llx-i^ 
[0 1 5] ^ih^7^'-^7 ^^)M0T^S„ 

[0 16] %M<r>nm 1 ic*»^*«««tt^ >y ^^iSjiaX^ST** ") , 
li0 1 4 *>B-B»lcWlC-r*IBfBSIiaT**. 

[017] mm<nMm2<7>-m*frs-tm.t&ffii&m-Z'&2>. 

[018] %m<r>r*m2 \za\-fz>m 2 *smm.m<r>%:iM.*^'tm-z-&z. 

[019] mm^mms -r v ^6o«ii&0t-«>s. 

[0 2 0] iI^)Ei3 (c^6^tflf / FSiUfl0T-*.-5o 



[1212 i] ^w<7>mm3 iz frfr?>mftm.wmT'&z. 

[0122] 

1 . 4 0. 7o. 200 mmmm * v * 

2 > ') =i >mm 

3 !tjh^^'-^7X 

4.211 mi ««JH7 

5.212 m 2 mrn^T 

6.213 If? 3 ««Jf(j|T 

7.214 I? 4 ««JftT 

8.215 m 5 nm%%=? 

9.216 3? 6 

1 0 t^gfix -f >y 

12,72, 201 I17>*- 

13,73,203 I2 7>*- 

14,74.202 mi ^mmm 

16, 76, 204 & 2 qTi/j«* 

1 8, 6 2, 6 6 , 7 8 |£1S 

2 2 mi <0Hfvt8SM A -v -f 
2 4 I2^)t^iix^yf 

31,32 mm 

6 0 ¥ff-¥M 

6 4,6 8 ^imrnm 

6 9 MS 

8 2 m lwm 

8 4 !& 2 Efl^ 
86 

8 8 m4 mm 

9 2 , 9 4 , 9 6 3?££g& 
1 0 2 <ffmJf 

10 4 

206 m2 ^irnmm 



mm 

i® 1 ] 



I® 2 ] 




I® 3 ] 



[® 4 ] 




[13 5 ] 




mm (us) 



I® 7 ] 




im 9 ] 



40 




(a) MEMSX 4 y f- :t 7 tfe® 



40 




(b) MEMSX-fvf- 3r>'\kM 



1 




(a) 




im 1 3 ] 




[SI 5] 




[016] 




(e) 



[017] 




[120] 





300 



ins] ft si »* jet war* * -r -v z t -v 

its. 

[#V*^S] MEMS * -f -f 'yf*#10tt« x n>i«21Cig|jl 

mi Ajkum2 aimmm let, c:ii*>nriftMicjttiB l£eij£«« i st^tu 
fl5fcigvMiia^com i ^mmm i 4 1 i 8 i: ic j; *) &mEmm*jm%m i ^nm 
mm* a v *2 2 frffif&zn. nwt3\zm\.* 2*i® mm i 6 i 8 t 

\z* *)&m}±m®T-? v*5rA6£3r2*>*ji»ttx-f «v*2 4 tis c tic ± o 

> L, &2RTfiHB«l 6 *>»«7CfllC J: •? Jffil iclll'frlgift LT Iff 2 -f v * *«» 

[js^mi ni2 
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